Prevention of doxorubicin-induced acute cardiotoxicity by an experimental antioxidant compound.
Doxorubicin is a widely used anticancer agent, but its application is restricted by its cardiotoxic side effects. The current theory of its cardiotoxicity is based on free radical formation. The compound H-2545, having a 3-carboxamido-2,2,5,5-tetramethyl-2,5-dihydro-1H-pyrrole moiety, was reported to exhibit antioxidant properties and accumulate in cell membranes, scavenging free radicals at the site of formation. Therefore, we hypothesized that H-2545 could reduce the doxorubicin-induced acute deterioration of cardiac function. Langendorff-perfused rat hearts were treated with doxorubicin and/or H-2545, its metabolite H-2954, or dihydrolipoamide. High-energy phosphate levels, contractile function, lipid peroxidation, protein oxidation, and Akt phosphorylation were investigated. We also determined whether the antioxidants influenced doxorubicin toxicity on malignant cells. During perfusion with doxorubicin, the energetic and functional parameters of the myocardium were improved by adding H-2545. H-2545 significantly diminished doxorubicin-induced lipid and protein damage. On H-2545 treatment, the doxorubicin-triggered Akt phosphorylation was markedly reduced, whereas dihydrolipoamide had such an effect only at higher concentrations. H-2545 did not alter the anticancer effect of doxorubicin on malignant cell lines. We propose that the coadministration of the antioxidant H-2545 attenuates doxorubicin-induced acute cardiotoxicity without interfering with its anticancer effects. Prevention of the acute adverse effects of doxorubicin on myocardium may hinder the later development of cardiomyopathy.